
Ccvering 1 January 1966 t o  31 biarch 1966 

For Purchase Request R-36-2ll-Qi4. (Contract AF33( 6l5)-383) 
Zntit led$ "Design af Experkental  Liquid Oxygen Converter" 

The ini t ia l  e f fo r t s  on t h i s  program iJhich are  being investigated 1. 
concurrently by the  cofitractor are  as follows: 

a. Power Converter Design 
b. Electrode Construction 
c. Design Optimization 
ci, Shape Study 
e. Liquid Analog Investigation 
f, Transparent T a n k  Fabrication 
g. Hazard Analysis 

2, 
power converter i s  conplete and components have been xdered ,  
includes the  design of special  high voltage t ransfomers ,  
t o  be constructed i s  a laboratorg breadboard rnodel  but e f for t s  a re  being 
made t o  mininize i t s  s ize  arid weight. 
be used whenever possAble, The fo l loh5ng se t  of specifications has been 
selected fo r  the brradboard power supply: 

Power Converter - The specification of components for  the breadboard 
This 

The power supply 

State  of the  a r t  compcrien+,s are  t o  

out put = 20-130 kilov0lt.s 

Charging Power = 2 hratts 
Waveform = square wave 
Rise Time = l e s s  than 2 seconds 
Decay Time = l e s s  than 2 seconds 

Frequency = 1/100 cps 

Input 
Voltage = 28v DC (battery) 
Power = approxkately 30 watts 

3. 
t h a t  electrodes be constructed for  three different  purposes. 

Electrode Construction - The electrode evaluation program requires 
t 
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b. 
c. Electrodes f o r  Flight Testing 

Electrodes f o r  Vibration and Centrifuge Testing 

For the  analog t e s t ing  there  i s  no strength requirement, 
been fabricated by using brass screens with rims soft  soldered i n  place. 

Electrodes have 

To achieve stronger electrodes f o r  vibration tes t ings  several  samples 
have been made by various techniques xsing s i lve r  solder t o  join the  screens 
t o  t h e  rims, - e 4 
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rWo scrOen nanufactlurers have bsen ~sitec! by ?,h? zonzractor and prototype 
constmction of electrodes have been discussed, Almznm rims crimped t o  
the  screen edges appear t o  of fe r  the most. proaLs0, Electrxies for  f l i g h t  
tp,sting and possibly f o r  e b r a t i o n  ana centrifuge t e s t ing  nay be supplied 
by one of those vendors. 
n;e%al t o emstruck experimental electrodes 
than screen may lend i t s e l f  t o  a simpler a d  Ughter  xlethod of suppart. 

S 

m a t e c h  is also plannrr-g t? \;se perforated sheet 
Thea mat e ~ f  al xhile  heavier 

L o  
undertaken to help i n  the  design of both the  tank electrode assemblies and 
the power supply. 
l H i l l  be lower than f o r  the  large tanks, 
w i l l  be adjustable over the 1701tage ranee of interesr  
K 1 1 C T O l t  s a 

Desim Optinkat ion - EarQ preliminary design optkrLza+,ion have been 

Studies show that for small tanks the  ofiimum voltage 
The breadbxci  model power converter 

t ha t  i s  10-100 

5 &  
various p2ssible storage tank shapes and electrods corifignaticns for  
dioelectrophoretic f l u i d  orientation s y s t m s  T h i s  study will r e l a t e  f lu id  
orientation capabili ty with weight fo r  the various tank shapes of in te res t ,  
Shapes being considered are  the sphere, cor,e, cyii,njer, and toroid,  

Shape Studs - An investigation has been mdertaken which compares the  

6,  
i n i t i a t e d  by f i r s t  reviewing reports and fibs >b+,ainerE from previous 
programs a t  Dynatech, A spherical  array of electrodes has been constructed 
by techniques mentioned above and w i l l  s h o r t i y  urr.lePg3 i n i t i a l  t e s t  
evaluation i n  a transparent p lex ighss  tark, A number zf f l u i d  orientation 
techniques have been proposed and w i l l  be syst.erat.i zal Ly xve3tlgated using 
the  laboratory analog tec-mjque 

=quid Analog Investigations - Liquid analog in-ltzstigatims have been 

7 ,  
use of transparent tanks, P la sz i z  tanks are  favzre3 s i x e  t h e y  are l e s s  
expensive and m3re rugged than glass,  
an e l ec t r i ca l ly  conduc+.ing surface on the  inside of the t a r i s  t o  simulate 
the  e l e c t r i c a l  properties of t h e  f i n a l  metal oqygen :anverter 
solutions are currently i n  hand for  coating p las t ics  with a canducting 
transparent surface, a nimber of very p r d s i n g  leads have been uncovered 
and a re  beir-g pursued. 

Trw-sparent. T a n k  Fabrication - F l u i d  cr ientat ion t e s t s  s i l l  require the 

It will be nesessary to achieve 

While no 

8, 

system. 
data  related t o  t he  olddat im of  various organic s t ruc tura l  a t e r i a l s  in 
t h e  presence of liquid oxygen. 
found t o  be safe i n  the  presmce of l iquid oxygen i s  teflor, ,  

Hazard Analysis - The i n i t f a 1  e f for t  c u r r e n t e  being pursued i s  a. 

Preliminmy findings indicate t h a t  there  i s  a great, deal of 
c ~ ~ p - ~ h o ~ ~ j y ~  ~~Ii~g~i~~ sear& ~f ha./,srd-.; q ~ q r , ~ ~ ~ f _ p ~  With 'Aqit2 nwcen 
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The one p las t ic  n a t e r i a l  Ghich has bem 
No data has 
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been unco-.rered indicat ing t h e  effect  of sparks on prm&ing chemical 
reactions between l i q u i d  oxygen and other r r i te r ia l s .  
t o  be the  most promising Erom the  hazard point of view, 
of ceramics f o r  e l e c t r i c a l  insulat ion and s t ruc tu ra l  support of  the  
electrode array would provide a more d i f f i c u l t  design problem than the  
use of s t ruc tu ra l  p l a s t i c s  due t o  the byi t t leness  of ceramics. 

Ceramics would appear 
However, the  use 

9 ,  
and coordinated with t h e  contractor, 
w i l l  take place during January and February of 1967 a t  Wright-Patterson AFB.  
Initial contact i s  being made with the  flight test  group a t  Wright-Patterson 
AFB in order t o  plan and f ina l i ze  early planning of this expelmerit. 

Flight Test Promam - A prel_l’uninarg f l i g h t  t e s t  plan has been prepared 
It i s  anticipated t n a t  these tests 

C L ~ E  G.. ROACH 
Project Sngineer 


